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I thank the authors and the editorial board for inviting me to comment on this work.
I would like to congratulate the authors on bringing in a new tool set for the analysis
of functional data indexed by spatial locations. Data of this type have been attracting
attention of the FDA research community for some time, but the focus has been of
functional principal component (FPC) expansions to form a suitable temporal basis.
My comments will focus on providing several relevant references to my own research,
which are related to this work. Many other researchers have contributed to this field,
but I do not aim at a comprehensive review.

Delicado et al. (2010) provide a very good review. They review research on geo-
statistical functional data (focusing on kriging), point processes associated with func-
tional data, and functional areal data. My own work in this area has focused on geo-
statistical functional data, which can be denoted as X (sk; t), where sk is the spatial
location and t is time. Using this notation, the Erlang data can be written as E(xk; t),
where the xk are the locations with almost complete records. Gromenko et al. (2012)
study the estimation of the mean function μ and the FPC’s v j in the Karhunen–Loéve
representation

X (sk; t) = μ(t) +
∞∑

j=1

ξ j (sk)v j (t)

which is analogous to the representation (3) which the authors use. As noted above,
the difference is that the v j are the FPC’s rather that the wavelet-like functions ψ j .
In Gromenko et al. (2014b), this work is extended to handle functions which contain
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large gaps in the temporal coverage. Due to the dense spatial coverage of the Erlang
data, the locations with incomplete functions can just be removed, but it might be
useful to extend the treelet method to deal with situations where spatial coverage is
sparse and ignoring many locations would lead to a substantial loss of information.
It should be noted that if the locations sk are distributed with large spatial gaps, then
the estimated FPCs are in general not consistent estimators of the population FPC’s
v j , Hörmann and Kokoszka (2013). This work is also reported in Chapters 17 and 18
of Horváth and Kokoszka (2012). A theoretical investigation of the treelet method in
this direction might be of interest.

The present work covers only 2weeks, it would be interesting to see how the results
would change if a full year of data were used. Clearly, local events, like a Saturday
afternoon fair, would not show up in the analysis, but the wavelet power spectrum
might be concentrated on fewer shapes, the spectrum in Fig. 6 shows about ten treelet
shapes that are almost as significant as the Saturday fair shape. If longer time coverage
is to be considered in future research, it might be useful to consider the model of the
form En(x; t), where n is the week index. Such a model might help study an annual
pattern, which might be useful in urban planning. An approach of this type, applied
to a different problem, is used by Gromenko et al. (2014a).

I thinkmany FDA problems that have been studied bymeans of functional principal
component analysis could benefit from a fresh analysis based on treelets or similar
custom build basis. For example, Kokoszka and Reimherr (2013) consider the shapes
of cumulative intraday returns on US stocks by decomposing them individually into
the FPC’s. It would be interesting to see the results of their analysis if the stocks are
treated as a panel (xwould denote corporations arranged according to some criterion),
and what kind of natural intraday shapesψk a treelet or a similar analysis would yield.
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